The case deals with an anaphylactoid reaction to intravenous ampicillin/sulbactam resulting in cardiogenic syncope and myocardial damage. Symptoms and ECG modifications promptly disappeared after corticosteroids administration.
an abdominal CT scan revealing a bleeding retroperitoneal hematoma, treated with urgent left ileo-lumbar artery percutaneous embolization. Anticoagulation was stopped and he was hospitalized in the Surgery Department for monitoring and subsequent liver lesion surgical treatment. The hemodynamic parameters were stable (blood pressure 105/70 mmHg, hemoglobin 9.9 g/dL). As per protocol, he was administered ampicillin/sulbactam for infective prophylaxis. Suddenly during the infusion, the patient felt severe chest pain and presented a syncopal episode (blood pressure dropped to 60/40 mmHg, heart rate increased to 90 bpm). An electrocardiogram (ECG) was performed, showing sinus rhythm, inferior ST segment elevation, infero-lateral necrosis ( Figure 1B) . The patient was treated with infusion of corticosteroids (betametasone 4 mg iv bolus), lisine acetylsalycilate (500 mg iv), saline solution and ephedrine (25 mg twice) and admitted to the Coronary Care Unit. Blood pressure and ECG rapidly normalized (F Figure 1C ) and angor improved. A transthoracic echocardiogram revealed postero-lateral mid-distal hypokynesia, while inferior akynesia with fibrosis and basal posterior septal akynesia were confirmed (LVEF 47%). Other causes of cardiogenic syncope were excluded, as well as endoventricular thrombosis. Troponin I values raised to 0.291 ng/mL. Ticagrelor and heparin were not administered considering the high hemorragic risk. The patient underwent coronary angiography, revealing diffuse moderate coronarosclerosis and a noncalcific plaque in the mid tract of the right coronary artery determining a 50% stenosis (Figure 2 A,B ). Medical therapy was continued, except for anticoagulant since the patient was re-transferred to the Surgery Department and underwent a successful liver resection without complications.
Discussion
The case described deals with a typical presentation of Kounis syndrome (KS), type II variant. The patient had an anaphylactoid reaction to betalactamics with syncope, hypotension and coronary vasospasm superimposed to coronarosclerosis. Symptoms and ECG modifications promptly disappeared after corticosteroids administration. No immunological tests to definitely prove the diagnosis were performed considering the patient's critical conditions after the cardiac event. However, the severe comorbidities of the patient, namely the liver cancer and the retroperitoneal hemorrhage, probably facilitated the onset of an immune-mediated reaction.
The KS is an acute coronary syndrome, including coronary spasm, acute myocardial infarction and stent thrombosis, resulting from an anaphylactic or anaphylactoid or allergic or hypersensitivity insult (clinical conditions characterized by mast cells activation with massive release of histamine). It is classified in three types according to the atheromatous state of the coronary arteries (Table 1) .
Even in hypersensivity myocarditis myocardial damage is mediated by inflammation. The difference between the myocarditis and the KS is histological: in myocarditis there is presence of eosinophils, atypical Case Report lymphocytes and giant cells in myocardial biopsy, whereas in KS these inflammatory cells are present in coronary intima, media and adventitia [1] .
The first to talk about an allergic angina syndrome was Nicholas G. Kounis in 1991, but the association between an allergic reaction and an acute coronary syndrome had been described for the first time in 1950. The incidence is estimate at 7.9-9.6/100,000 per year and the case-fatality rate seems to be 0.0001% [2] .
KS has been observed in every age group, every race and geographical location. Although the syndrome is not rare, it is often not recognized and therefore not diagnosed nor well treated.
In this field, Lippi et al. analyzed TnI levels in all patients who were admitted to the ED with the diagnosis of anaphylaxis, angioedema or urticaria and they found them significantly increased in patients with anaphylactic or anaphylactoid syndrome compared with healthy controls [3] . This denotes that the heart and especially the coronary arteries constitute primary targets in anaphylaxis. Moreover, Cha et al. measuring both TnI levels and LVEF (assessed by echocardiopraphy) in 300 cases of anaphylaxis demonstrated that myocardial injury was present in 7.3% of patients [4] .
The allergic activation process causes the release of inflammatory mediators such as histamine, platelet-activating factor, arachidonic acid products (leukotriene, thromboxane), neutral proteases and a variety of cytokines and chemokines. During an allergic or anaphylactic reaction, a lot of mediators can cause myocardial damage. In particular, the major role is played by the activation of mast cells secondary to the exposure to an antigen who is responsible for their degranulation, with release of inflammatory mediators and induced expression of lots of others factors ( Table 2) .
Various causes can induce KS: foods, drugs, environmental exposures. Since the syndrome was discovered, and in particular in recent years, several cases of KS have been described, secondary to allergic reaction to different substances. In Table 3 the most important cases in literature are reported. Clinically, KS manifests both with by signs and symptoms of an allergic reaction (headache, malaise, nausea, pruritus, vomiting, wheezing, skin rash, hypotension, diaphoresis, sweating) and those of an acute coronary syndrome (acute chest pain, dyspnoea, chest discomfort, palpitation, tachycardia pime pime pime pime p pi im me e EDITRICE or bradycardia, cardiorespiratory arrest). ECG signs are: ST segment elevation or depression, T-wave flattening and/or inversion, tachyarrhythmias or bradyarrhythmias. Laboratory tests often show leukocytosis with eosinofilia and increase in myocardial enzymes. Alterations in coronary angiography are different as different according to the KS type: spasm (type I), thrombosis (type II) or thrombosis on preexisting drug eluting stent (type III).
Management of KS is tricky because the treatment of the allergic reaction may worsen the myocardial damage (e.g., anti-H1 drugs can cause hypotension and coronary hypoperfusion epinephrine can increase myocardial oxygen consumption); vice versa the treatment of myocardial infarction cannot ameliorate the anaphylactic reaction. In
Table 2. Role of various inflammatory agents on coronary arteries.

Inflammatory agent Activity
Histamine Coronary vasoconstriction by H1 endothelial receptors, induction of tissue factor expression, and platelets activation Tryptase Activation of metalloproteinases with subsequent erosion of plaque collagen cap Chymase and Cathepsin D Increased vasoconstriction by converting angiotensin I to angiotensin II Leukotrienes Increased vasoconstriction Thromboxane Platelets aggregation Platelets (FcγRI, FCγRII, FCεRI and FCεRII) Enhanced adhesion, activation and aggregation 
Types of Kounis syndrome Description
Type I Coronary artery spasms at the epicardial and/or microvascular levels in patients without coronary disease Type II Plaque erosion or rupture in patients with pre-existing coronary atheromatous disease previously silent Type III Stent thrombosis in patients with previous implantation of coronary drug eluting stent, with demonstrated presence of mast cell by Giemsa stain and eosynophils by ematoxylin-eosin stains this case, both conditions should be managed tailored on patient's clinical presentation. A recent review revealed intravenous steroids (76%), nitroglycerin (47%), H1-blockers (70%), and H2-blockers (35%) to be the most commonly used treatment options. A guide to approach the treatment options of this intricate syndrome is proposed in Figure 3 .
To conclude, KS is a not rare disease that every physician should know because of the wideness of triggers and the possible fatal evolution if not promptly recognized. Our case report aims at underlying these two aspects, since the patient was receiving an antibiotic prophylaxis at the Surgery Department like thousands of people and necessitated of immediate resuscitation and coronary care unit stay in order to survive. [20] vasodilators, anti-H2 Multiple bee stings [21] II [25] thrombus aspiration, PTCA Spider bite [26] No 
